Uridine and cytidine transport in Escherichia coli B and transport-deficient mutants.
Three mutants of Escherichia coli B which are defective in components of the transport system for uridine and uracil were isolated and utilized to study the mechanism of uridine transport. Mutant U- was isolated from a culture resistant to 77 micronM 5-fluorouracil. Mutant U-UR-, isolated from a culture of mutant U-, is resistant to 770 micronM 5-fluorouracil and 750 micronM adenosine. Mutant NUC- is resistant to 80 micronM showdomycin and has been reported previously. The characteristics of uridine transport by E. coli B and the mutants provide data supporting the following conclusions. The transport of adenosine, deoxyadenosine, guanosine, deoxyguanosine, adenine, or guanine by mutant U- and mutant U-UR- is identical with that in the parental strain. Uridine is transported by E. coli B as intact uridine. In addition, extracellular uridine is also rapidly cleaved to uracil and the ribose moiety. The latter is transported into the cells, whereas uracil appears in the medium and is transported by a separate uracil transport system. The entry of the ribose moiety of uridine is fast relative to the uracil and uridine transport processes. The Km values and the inhibitory effects of heterologous nucleosides for the transport of uridine and the ribose moiety of uridine are similar. Studies of cytidine uptake in the parental and mutant strains provide evidence that cytidine is transported by two independent systems, one of which is the same as that involved in the transport of intact uridine. Uridine inhibits but is not transported by the other system for cytidine transport. Evidence for the above conclusions was based on comparisons of the characteristics of [2-14C]uridine, [U-14C]uridine, and [2-14C]cytidine transport using E. coli B and the three transport mutants under conditions which measure initial rates. The nature of the inhibitory effects of heterologous nucleosides on the uridine transport processes and identification of extracellular components from radioactive uridine provides supportive data for the conclusions.